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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase light emitting intensity, and to exhibit stable 
performance even repetedly used by constituting an electron injection layer of organic salt or 
an organic metallic complex of alkaline metal or alkaline earth metal. 

SOLUTION: Organic salt or an organic metallic complex of alkaline metal or alkaline earth metal 
is used for an electron injection layer, electron injection performance is improved. A film 
thickness of the electron injection layer is desirably as thines 0.1 to 20 nm. Thus, since electric 
field strength can be increased, a flow of electrons becomes very smooth, and light emission 
starting voltage required for emitting the light from an organic EL element may be low, so that 
the light can be stably emitted for many hours. Particularly, Li, K and Cs are desirable as metals 
contained in the organic salt or the organic metallic complex from the viewpoint of improving a 
light emitting characteristic. The electron injection layer may be a film by mixing these organic 
salt by two kinds or more. 
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h y ^t^i/yH>^I/y?r 511% K— 7* CO 
Sr#3K*te J; 19 1 On m<0«* fcfc5^5-JC*Bl4r*ril 

[0 0 9 2] ttT-fft&ll £ IT, T/U*^$J± h 

y ^^i/VSrJR»(Cj;B 4 5 nm*>J»Sfc*S J: 5 

[0 0 9 3] -^OJilcm^&AJl kLt, ffr&tt (1 7 ) 
*«eanj»Jc J: 5**&iJi-C 2 n m^f$l:/^«t 5 K 

[0094] tii-iit it, r/^;^^afi: 

i!5 2 0 0 nmcDJ? 5 J: 5J-*ffiSr^Ufe 0 

[0 0 9 5] ^COJ; 5 (at, ^mu^ hn/U^ir 

[0 0 9 6] <Jt««3>||*0i5fc*3^T. t^A 
■ SrK*tfti^fca^tt«ft«5 i:*< H»iaT« 

[0097] <nmme>4>i?v^*xmwtow&tf 

[0 0 9 8] »c^-t^±l^iE7Lttiliei: IT, N, N ' 
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-v^ol^A—N, N* -t:*^ (1-^^^/U) -1, 

[0 0 9 9] -t^±^«ai3tJii Ut. T/l^~^A 
h y * 3j"^r is >\ZL>V7 Is 5 li% K— ^ $ iirfc fc CO 
Z&Mm\z£V l o nmcoJ»Sfc4SJ:5^»ll)ISr«« 
Lfc. 

[oioo] m^-tt^/i^ tT, T^^?^ h 
y ^^s^SrSSSI-cfc t> 4 5 nm**Si:46J: 51- 

[0 10 1] ^Oi^lT-aAiitT, ft^(3 0) 
Sr«Bi*Pf(H!: J: 6*»ftl3:-C 5 n mco® $ <£ 5 lr 

[oi0 2]*«iiMtu, off&irA&mmfcX 

•9 2 0 0 n m(Og ^ J: 5 l^l^M t fc 0 

[0 10 3] rcoj: ^at, tixi/^ hn/l^*ir 

[0 10 4] <^^7>^>'v ? ^AXX^^jg^ 
7^<^SffiJi{wjE7L^AJi^ LT, 4, 4* , 4" - h 
20 V * [N, N' , N" -hy7x^-N, N ' , N" 
-hy^ (3-* ^vl^a^/P) ] hD7x^/U7vy 
SrkK»^J: 1 5 nm«^MU:o 

[0105] lEftEE Ailtf0_htC N fg^Jl fc IT 

N, N' -^x^/V-N, N' - t'x (4-^^/U^ 
/V) -1, 1 ' - tf.X (3 -^f;V7xr:/V) - 

4, 4' -^T^>'^/^i-'^^:5S» 0 /oK--^ P ^^rfc 
*$4 5 nm<7>5*JR*^/*bfc 0 

[0106] *<D±\z.n*ffimmt u, t/^-^a 

hy^^v^^*^K*^J:t) 6 0 nm(DfSli45 J: 5 

30 «W«**riSUfc Q -. - 

[0 10 7] ^OiHt^ixAl^tT, ft^»(3 5) 

Ufc. 

[0 10 8] LT-f ^^^ASrSRSHcJ: 

!) 20 0 n mCOjIp; 5 MSJgSrJgESc Lfc 0 

[0 10 9] ZCOX o tat, t»xi/^ hn/u^-tr 

[0 110] <^ffi^j8>^>'v ; ^^^X^jL^lffim^ 
7^^StR±^E7LaAtt3l«^ IT, N, N ' ~i?7 
40 z*~/U—N, N' — tf* (l-^^^/u) -1, 1 ' - 
v^^xi^/u-4, 4' -i*7S V*JIK#JcJ:B. J?$5 
5 n m<a»W4:fl!?J* Lfco 

[0 111] ^^Klffl^i^LT, T/^~*A 
hy^«^y(i;^i/y|:5fi% K— ^Siirfcttf) 
Sr*aS#^J:t) 1 0 nm<OffS^*-5J:5^*fflS«r»J58: 

[0 112] &(- N ffirHfti£®£ IT, 7/V^-)Ah 
y ^^3p.->^Sr3K#fcj:9 4 5 n m<Dm$ lUftS <£ 5 

50 [0 113] tOlilf^Ait LT> ^ft(4 0) 
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[0114] tMffiat, T^^-t^zmm^ 

X 9 2 0 0 nm^I^W6J: 5 Lfc 0 
[0 115] ^(^J:5l-bX, ^m^^f hn/W^ir 

[0 116] <^lM9>^y^^xXifc«ii/ 

JEHffimmtlsX, N, N' -v^-zU-N, N' -tf 10 
X (1-^^^/U) -1, 1' -i/y^—A — 4, 4' 

^ > > i^:/ Uls* 5 Sfi% K— ^Siirfcfc o Sr*SK 
t) 2 0 nm<DJ*£fctt* J: 5 fc*«*#J*Lfc. 

>-4rSK#|;iJ;!3 3 5 nmWl^i/i6J:5l:ig^« 

[0 117] ^^>±^l^Ali: tt, \Y&mU 7) 
SrlSSLADj|ft^J:5*l*jfe^r 5 nm«*l:4S J: 5 \z. 20 

[0 118] tgl^iffitLT, ^^!?A^ISIIJ: 
t) 2 0 0 nmOf${i/^ J: 5 fc»fflt«rjgj*b^ 0 
[0 119] Z<D£ hn/u^^ir 
Lfc. 

[0 12 0] <I»il 0>>f y^^A^xtttSi 
««S|-Sr«l*^«t S^15nm(?)|SWU, * 

If* (1-^-7^/U) 1, 1 .^-^y^=L/U-4, 30- 
4 5 -v>T 5^*ag*^J:-t), f^4 5nm«^ 

*HK#fcJ:5 2 o nm(7)f^^5J;3liIl^Mt 

fee #cl-> S^-lftj£Ji£LT> 

=¥W*r*»^J: i9 4 0 nmOfSl:45J: 5 l-»KSr 

^ffifet^DlR{cJ:-5^*ftl-Tl nm(OSSIi45J:5i: 

Sg*MJ;!9 2 0 0nmOf^|c45J:5ll»B!:Ml 40 

[0 12 1] r<^J:5t-U-C, fixi/^ hn/l^^ir 

[0122] <IMfn>>fyv ? ^7xl»*S 

tV^- htwj: 9, f$15 nnKD*W*«J5RUfco * 
i£jE?Ufti£J§ £ Lt, N, N* ~^zc-/U-N, N' - 
fc** (1— -1, 1' -v^o^/U-4, 
4' -S^TS *K f^4 5nm^)«i 
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fc. 

[0 12 3] ®^ttii£JI£ It, h 

y X^^^^fffCj: t) 4 0 nmCOJPS^*^ J: 5«w 

[0 12 4] *:4>±f£®^-}£AJi£ LT> ik&W(6 3) 

[oi25] mm^mmt «*3&*u: <t 9200 

[0 12 6] r^J;5(-bT. tixi/^ hu/w^i? 

[0127] <MWi 2 >^y^!)A^XSttSa 

J: 0. 1 5nm«WL.f: a * 
HljE7L(fta&Jit bX> N, N* -v^^/U-N, N' - 
fc** (l-t7f;l/) -1, 1* -v?7x^-4, 
4' -v?T S ^^*ICJ: 9. I^4 5nm<D»l^ 

y Xtti/lslZL/W? 511% K— ^SiirfcfcoSr. 
*lR#trJ;9 2 o nm^$Jc/jr5J:5(-*JK^^J*b 

fc. 

[0128] m+ffimmt ix, ta^-^a h 

y ^^^^SrJMrjcJ: 19 4 0nm©*Sl^45J: 5 I- 
[0 12 9] «^(0±{C«^ffiAJii: LT, it&W(7 5) 

fcJHMrflMtJLfco . - • - 

[0 13 0) MiligtLT, T/W^^^A^*{r 

J; 9 2 0 O n m^HSI:^ 5 "{i#JR-*^J* t>fe 
[0131] rcoi: b tt> fi^u^ hP/>Ut 

[0 13 2] <H5£#Il 3>>fy^!?A^XiMb*«a 
^7^^S*R±^E7LaA(*aiHi: UN, N 5 -v^ 

I/ -v^^/W-4, 4' -S?7S V*r*&»fc:J: *K 

[0 13 3] ^±Hf»«fI^tt, T/l^-^A 
h y x^^r^:/^/u^u^^5fil:% K— 7 p ^tt^ 
J: 9 2 0 nmOffStc*-6J: 5 ^««ISr»J« 

[0 13 4] ^(Di^I^Ittt, 
hy ^t^^y^Ifl^J; t) 3 5 nm^)f$ll45J: 5 

[0 13 5] *<D±fclttT-ttAJi& UX, ft-fr«J(2 0) 
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[0136] mmt Its T^^-V^ZMM^ 
X y> 2 o 0 nm©fSl:45J:5 \zmmZM}&lsfr Q 
[0 13 7] Z<D£ ^(at, ^mu^ hP/^U>t 

[0 13 8] <W«>JOfc«l-l 3;feJ:iWtlfcm*- 

-tss/e (v) isxxfs sv<nmmn&*frtttz#f<Dft 



*3§3fc»S (cd/m 2 ) SrWeUfco 

[0139] ^t, 5mA/cm 2 WtSSSX*5E 

fWbs*fe«p^«]ffla*o«i«r* (%) [5«fno*oai 

* (mW/cm 2 ) /W&\&Jl (mW/cm 2 ) XI 0 
0] *#«>fc 0 

[0140] aO^Jfe*** 1 t ftX'TF-to 

[0141] 

[*1] 
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3. 0 
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.9 3 . 


M8W12 


2. 5 


9 5 


1 7500 


9 2 


£fi§f?913 


2. 5 


1 0 0 


19 15 0 


9 3 



[0142] mifrht>frz>&b\^ #nj£«<z>*r«tE 

[0 14 3] wGDJ; 51c, **W^*«|3c^^ ho/>; 

Wl&ttisk «ffif**i£*flsh JMEftL WAR. WfitrtWis 
J: U«;^fts»*ft H« S ti h t> co T*«t ft i \ 

[0144] 

y ftjnt> u< ttr/u* y ±«£«<0*w*s 



[l3®^^*ftt^BJ] 
40 [mi] t»^^^ hp/u$*tyx«^H»i* 

[02] tatti/^ M2^5*ty^*^«»»a 

[B3] #^zci/^ h n /u * >x|gT-^M&§$£/£ 

[04] mm*-^? hxn/u^^±>^m^-(Dmmm^ 

1 : Giffi 
50 2 : aETLaAttiiSS 
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mm 



7 : jETL&AJI 

8 : lEKffiimm 

9 : 

1 0 : y - KiS 



mi) 



[B2] 



1 o 



Vs 



. 5 
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-3 



1 0 
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Vs 

Lr 



-4 
-6 
-3 
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— Sfi 



[B3] 



IH4] 



l&m 2000-91078 MB 



[^tT0] W15$6^2O 0 (2 0 0 3. 6. 2 0) 



[<£fH!#4] 4*H 2000-91078 (P2000-91078A) 
MB] Wl2^3^ 3 1 0 (2 0 0 0. 3. 3 1) 

^BB^Ffff^ft 12-911 
[ttM**] 10-255824 

[i^*a»7)ig] 

H05B 33/22 



33/14 

[F I] 

H05B 33/22 

33/14 



A 
B 
A 



[$ittJB] 5^3J3 1 4 0 (2 0 0 3. 3. 1 

4) 

[flilEl] 
[*£]E^2fc] 



[M*K3j WIB«T«AJi©WW*Q. 1— 20 n 
««W y ^ !> & ft 5 ft** 1 MEf(Ot«x u 



[*fjE*«fe*B£] 0 0 13 

[4§2Ef*J^] 
[0013] 

ba/P^ir^ifi^io^-C. t^Ai^T/^y 
[*jE*tft*B£] 0 0 14 

[00 14] Kffit»36B^oBai^«jE?LaA«li£ads 

Ritfc^T^rt <t^o ti**7o^rm^^^ b 
&t&* y &JBt> u< Htr/^ y ±«A«<o*«**fc 



